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A METHOD OF ATTACHING THERMOPLASTIC ATTACHMENTS TO A 

SUBSTRATE 

TECHNICAL FIELD 

[0001] This invention generally relates to a trim parts installed in the interior of 
a motor vehicle. More specifically to a trim part having an attachment surface and a 
method of forming the attachment surface on the trim part. 

BACKGROUND 

[0002] Automotive interior molded panel components, such as trim part inserts 
such as door panels, are typically manufactured with a covered substrate and with 
backside attachment methods for sheet metal. The sheet metal is then attached to 
other components of the trim part. Typically, these door panels are made by 
compression molding a substrate to the desired form of the door panel. With the use 
of compression molding techniques, it is very difficult to mold in the backside the 
attachment points. 

[0003] Therefore, in order to attach these attachment points at the back of the 
substrate forming the door panel, a two step process is involved where these 
attachment points are purchased components and are assembled to the substrate by 
means of placing/ locating each attachment piece into the molding tool before the 
molding process. Alternatively, these attachment tools are attached after removing 
the substrate from the molding tool and fastening the attachment by secondary 
operations such as heat staking, sonic welding, vibration welding or with the help of 
an adhesive. However present methods used to secure these attachments entail 
additional product cost, therefore, adding to the overall cost of the automobile. In 
some cases, over time, these attachments points contribute to the degradation in the 
noise, vibration and harshness (NVH) characteristics of an automobile. 
[0004] Hence, there is a need in the automotive industry to manufacture door 

panels that have integrated attachment points that will reduce the overall cost and 
manufacturing time of a door panel. 

SUMMARY 

[0005] The present invention generally relates to interior trim parts such as 

door panels that are attached to an interior sheet in a motor vehicle. In accordance 
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with the preferred embodiment of the present invention, a method of forming the trim 
part having a outer surface and an inner surface is disclosed. The method 
comprises providing a substrate having a first side and a second side and disposing 
the substrate in a molding tool, the molding tool has an upper mold and a lower 
mold. Engaging the first side of the substrate with the upper mold and the second 
side of the substrate with the lower mold. The first side is subject to compression 
molding such that the first side forms the outer surface of the trim part and injection 
molding an attachment surface to. the second side of the substrate 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0006] Further features and advantages of the invention will become apparent 
from the following discussion and the accompanying drawings in which: 
[0007] FIGURE 1 is front view of the trim part; 

[0008] FIGURE 2 is a back view of the trim part showing the attachment 
points I accordance with the teachings of the present invention; 
[0009] FIGURE 3 is a front view of a substrate used to form the trim part in 

accordance with the teachings of the present invention; and 

[0010] Figure 4 is a cross sectional view of the substrate with the gate and 

surface runners in accordance with the teachings of the present invention. 

DETAILED DESCRIPTION 
[0011] The following description of the preferred embodiment is merely 
exemplary in nature and is in no way intended to limit the invention or its application 
or uses. 

[0012] Referring in particular to FIGURE 1, a trim part such as a door panel 

incorporating the features of the present invention is generally shown and 
represented by reference numeral 10. The trim part 10 is typically mounted to a door 
of a motor vehicle (not shown). It must be appreciated, although a trim part is shown 
and explained in details this invention, this invention may be applied to any other 
panel or any molded, or otherwise formed, product used in a motor vehicle made of 
the materials, or variations of the materials, such as an instrument panel. 
[0013] Referring in particular to FIGURES 1 and 2, the trim part 10 extends in 
a longitudinal and vertical direction and generally has a rectangular shape. The trim 
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part 10 comprises a first surface or an outer surface 14 (as shown in FIGURE 1) and 
a second surface or an inner surface 16 (as shown in FIGURE 2). In this application, 
the outer surface 14 refers to the surface of the trim part 10 exposed to the interior of 
the motor vehicle. The inner surface 16 refers to the surface of the trim part 
attached to other components of a motor vehicle door such as metal sheet etc. 
[0014] In order to create a Class "A" surface, the first surface 14 of the trim 

part 10 is covered with an aesthetically pleasing material sugti as cloth, leather or a 
plastic cover. The trim part 10 is typically made of a Najfural Fiber/Thermoplastic 
composite or a Woodstock/Thermoplastic composite material. The second surface 
16 of the trim part 10 comprises an attachment surface 20. Preferably, the 
attachment surface 20 is molded to the second surfs/ce 16 of the trim part. The 
attachment surface 20 extends all around the periphery 25 of the second surface 16. 
Alternatively, it possible to mold the attachment suifface on one side of the second 
surface 16. The attachment surface 20 is recessed at various locations to form heat 
stake boss 18 and locating boss 22. The heat s/ake boss 18 and locating boss 22 
extend from the attachment surface 20 such that trim part 10 can be attached to a 
metallic sheet with the help of the heat sta/ke boss 20 and locating boss 22. 
Additionally, the second surface 16 is also a/ovided with ribs 24 to strengthen the 
trim part 10. The ribs 24 as shown extend vertically from the periphery 25 of the trim 
part 10 perpendicular to the attachment ^urface 20. Preferably, the ribs 24 are 
formed adjacent to the heat stake boss io and locating boss 22. The method of 
forming the trim part 10 having the attachment surface 20 is now explained in details. 
[0015] Referring in particular to FIGURES 3 and 4, a substrate 26 made of 

either Natural Fiber/Thermoplastic composite or a Woodstock/Thermoplastic 
composite material, is cut into desired shape of the trim part 10 as shown by dotted 
lines 25. Preferably, the substrate 26 takes the shape of the trim part 10 during the 
compression molding process. The substrate 26 defines an upper surface 28 and a 
lower surface 30 opposite the upper surface 28. As will be explained later, the upper 

r 

surface 28 and the lower surface 30 of the substrate 26 will form the first surface 14 
and the second surface 16 of the trim part 10 respectively. The substrate 26 is then 
pre-heated to a temperature of about 380° F to 410° F. The heating process brings 
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the thermoplastic portion of the composite to a suitable temperature at which 
molding can be achieved. 

[0016] The heated substrate 26 is then placed in a molding tool (not shown). 

The molding tool is conventional in the art and therefore is not explained in great 
detail. Typically, the molding tool comprises an upper mold and a lower mold. The 
upper mold and the lower mold define a cavity having the dimensions of the trim part 
10. The molding tool is attached to actuators that move the upper mold and the 
lower mold either towards each other or away from each other. As the upper mold 
and the lower mold move towards each other the cavity defines the shape of the trim 
part 10. 

[0017] Substrate 26 is placed inside the molding tool and the molding tool is 
closed such that the upper mold and the lower mold move towards each other. As 
the molding tool is closed, upper surface 28 of the substrate 26 is in contact or 
engages with the upper side of the cavity defined by the upper mold in the molding 
tool. Similarly, the lower surface 30 of the substrate 26 is in contact or engages with 
the lower side of the cavity defined by lower mold. The molding tool used in this 
invention is such that the upper and the lower mold can be subject to independent 
process. 

[0018] The upper mold is subject to compression molding process. The 
compression molding process is well known in the art and is not explained in detail. 
Briefly stated, the upper mold is subject to a high compressive force generated by 
using hydraulic pressure or any other means of actuation. For example, the 
pressure may be exerted using a vacuum or any other means. While the pressure is 
being exerted on the upper mold, the upper surface 28 of the substrate 26 is being 
compressed and takes the shape of the upper part of the cavity. Therefore, the 
upper surface 28 of the substrate 26 is formed by compression molding process. As 
the upper surface 28 is being subject to compression, the lower mold and the lower 
surface 30 of the substrate 26 are subject to injection molding to form the attachment 
surface 20. Preferably, injection molding of the lower surface 30 of the substrate 26 
is carried out at the same time the upper surface 28 is subject to compression 
molding. The injection molding process is well know in the industry and is not 
explained in details 
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[0019] In order to form the attachment surface 20 by injection molding the 

lower surface 30 of the substrate 26, the lower mold is provided with at least one 
gate 32. The gate 32 is in form of a cavity defined in the lower mold from where the 
thermoplastic or a thermoset resin such as, a polypropylene or nylon resin, is 
introduced into the lower surface 30 of the substrate 26. The impression of the gate 
32 remains on the lower surface 30 of the substrate 26 after the substrate 26 is 
removed from the molding tool. In order to direct the flow of the resin into the lower 
surface 30 of the substrate 26 the gate 32 is connected to a number of surface 
runners 34. The surface runner 34 is preferably a channel cut into the surface of 
lower mold such that the resin flows along the periphery 25 of the substrate 26 to 
form the attachment surface 20. The surface runner 34 substantially prevents any 
flow of the resin inside of the lower mold. 

[0020] The injection molding of the lower surface 30 of the substrate 26 is 
accomplished by having limited multiple injection points into the lower surface 30 of 
the substrate 26 with the help of the surface runner 34. The surface runners 34 used 
in the present invention direct the molten resin to form the attachment surface 20 
having heat stake boss 18 and locating boss 22 and the ribs 24 on the lower surface 
of the substrate 26. After the resin has been injected into the lower surface 30, the 
resin is cured such that the attachment surface 20 and ribs 24 are molded on to the 
lower surface 30 of the substrate 26. 

[0021] As described above, the substrate 26 after undergoing simultaneous 
compression molding and injection molding forms the trim part 10 having a first 
surface 14 and a second surface 16. The second surface 16 has an attachment 
surface 20 that is formed during the molding process. This method of injection 
molding the second surface 16 of the trim part 10 eliminates the need to subject the 
substrate forming the trim part 10 to two different processes at different times to form 
the attachment surface 20. Additionally, it also eliminates the need for separate 
molding tools. 

[0022] As any person skilled in the art will recognize from the previous 
description and from the figures and claims, modifications and changes can be made 
to the preferred embodiment of the invention without departing from the scope of the 
invention as defined in the following claims. 



